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[57] ABSTRACT 

A multilayer injection molding machine manufactures a 
molded product formed of a plurality of layers of resins or 
colors by press ?tting resins from a core layer injection unit 
and a skin layer injection unit to a cavity part formed by 
pressing and clamping a moving metal mold to a ?xed metal 
mold ?xed to a support member. The multilayer injection 
molding machine is formed by integrating a connecting 
device body interposed betWeen the ?xed metal mold and 
the support member so as to support the ?xed metal mold to 
the support member and an injection unit connecting device 
provided on the connecting device body and having a 
plurality of resin passages alloWing the cavity part to com 
municate With each injection unit. 

11 Claims, 6 Drawing Sheets 
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MULTILAYER INJECTION MOLDING 
MACHINE AND INJECTION UNIT 

CONNECTING DEVICE 

BACKGROUND OF THE INVENTION 

The present invention relates to a multilayer injection 
molding machine capable of press ?tting resins from a 
plurality of injection units to a cavity part Within a metal 
mold, respectively, an injection unit connecting device 
therefor, and an injection molding method thereby. 

In the manufacture of molded product formed of a plu 
rality of layers of resins or colors, an injection molding 
machine for press ?tting the resin of each layer into a metal 
mold in order is generally adapted, but in recent years, a 
multilayer injection molding machine capable of press ?t 
ting the resins of all the layers into the metal mold by one 
operation has been developed and adapted so that the 
molding time can be shortened to improve the productivity. 

The conventional multilayer injection molding machine is 
constituted, as shoWn in FIG. 6, by juxtaposing, every resin 
of each layer, a plurality of (for example, tWo) injection units 
53, 53 each of Which has a heating cylinder 51 capable of 
raising the internal temperature to a prescribed temperature 
or more and an extruding screW 52 provided rotatably Within 
the heating cylinder 51, and connecting and integrating the 
injection units 53, 53 together through a noZZle member 54. 
In injection molding, the tip of the noZZle member 54 is 
brought into contact With the spool hole of a metal mold 55, 
and the resin from each injection unit 53, 53 is then collected 
together in the noZZle member 54 and discharged through 
the tip, Whereby the resin of each layer is simultaneously 
press ?tted into the metal mold 55. 

HoWever, since the above-mentioned conventional struc 
ture having all the injection units 53, 53 connected and 
integrated to the noZZle member 54 is intended for an 
exclusive machine for a molded product having the number 
of layers corresponding to the number of units of the 
injection units 53, 53, it is required to introduce and set a 
multilayer injection molding machine for every molded 
product having each number of layers. Thus, even if a 
single-layer injection molding machine, for example, Was 
introduced, neW introduction of a tWo-layer injection mold 
ing machine is necessary in addition to this machine When 
a tWo-layer molded product is required. Therefore, existing 
facility equipments such as an injection molding machine, 
carrying device, and the like can not be effectively utiliZed. 
In a factory having no suf?cient setting space, particularly, 
the introduction is extremely dif?cult since an action such as 
layout change of each equipment or disposal of the existing 
injection molding machine With the loWest frequency of use 
is required in order to ensure the setting space. 

In recent years, it is also desired, form the vieW point of 
material cost or effective use of resources, to manufacture a 
molded product in Which a core layer resin of loW quality or 
loW cost is thoroughly or partially covered With a desired 
skin layer resin. Thus, the multilayer injection molding 
machine having the structure described above is used also to 
cover such a core layer resin With the skin layer resin. 
HoWever, this molding machine has a problem in that it is 
dif?cult to more surely cover the core layer resin With the 
skin layer resin because the core layer resin is likely to be 
included to the skin layer resin at the start of press ?tting. 

Thus, an object of the present invention is to easily 
manufacture a molded product having an optional number of 
layers by use of existing facility equipments. 

Further, another object of the present invention is to surely 
cover a core layer resin With a skin layer resin in the 
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2 
manufacture of a molded product having the core layer resin 
covered With the skin layer resin. 

SUMMARY OF THE INVENTION 

The present invention involves an injection unit connect 
ing device for a multilayer injection molding machine 
capable of press ?tting resins from a plurality of injection 
units to a cavity part formed by clamping a metal mold, and 
this injection unit connecting device comprises a connecting 
device body provided on the metal mold, and a resin passage 
means provided on the connecting device body and having 
a plurality of resin passages alloWing the cavity part to 
communicate With each injection unit described above. 

Since the number of injection units can be optionally 
changed by changing the number of passages of the resin 
passages of the injection unit connecting device, a multi 
layer injection molding machine capable of forming a 
molded product having an optional number of layers can be 
provided. The design speci?cations of the connecting device 
body and the resin passage means are matched to an existing 
metal mold or injection molding machine, Whereby the 
existing metal mold or injection molding machine can be 
utiliZed as it is to form a multilayer injection molding 
machine. Thus, a multilayer injection molding machine for 
an optional number of layers can be provided While existing 
facility equipments are effectively utiliZed. 
The above-mentioned resin passage means has a ?rst resin 

passage formed in the clamping direction of the metal mold 
and a second resin passage formed in the direction crossing 
the clamping direction. 

Since the second resin passage is formed so as to cross the 
?rst resin passage formed in the clamping direction of the 
metal mold, the second resin passage can be determined 
toWard, for example, a setting space having a vertical or 
horiZontal room according to the equipment layout around 
the injection unit to be connected to the ?rst resin passage. 
Thus, the existing injection molding machine can be 
changed into a multilayer injection molding machine for an 
optional number of layers Without moving existing facility 
equipments. 
The above-mentioned resin passage means also has a 

passage opening and closing means for opening and closing 
the resin passages. Since the opening and closing timing of 
the resin passages can be optionally set by the passage 
opening and closing means, the timings of start and termi 
nation of press ?tting of each resin to the cavity part can be 
optionally set, and resin leakage can be also surely pre 
vented. 

The injection unit connecting device is integrated into a 
multilayer injection molding machine having an injection 
unit arranged in the clamping direction of the metal mold 
and an injection unit arranged in the direction orthogonal to 
the clamping direction. Thus, a multilayer injection molding 
machine having the structure in Which each injection unit is 
arranged in the least obstructive orthogonal direction can be 
provided. 

Further, the injection unit connecting device is integrated 
into an injection molding machine for forming a single-layer 
molded product so as to provide it With a plurality of 
injection units. Since the multilayer injection molding 
machine is formed by use of an existing single-layer injec 
tion molding machine, the introduction cost can be reduced. 
The injection unit connecting device is also preliminarily 

provided on the metal mold. When a metal mold is neWly 
manufactured, the injection unit connecting device is pro 
vided on the metal mold in advance, Whereby the metal mold 
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can be preliminarily manufactured in the state integrated 
With the injection unit connecting device. Therefore, only by 
replacing the metal mold, an existing single-layer injection 
molding machine or multilayer injection molding machine, 
for example, can be sWitched to a multilayer injection 
molding machine according to metal mold. 

The present invention also involves a multilayer injection 
molding machine for forming a molded product having a 
core layer resin covered With a skin layer resin, and this 
multilayer injection molding machine comprises a metal 
mold for forming a cavity part, a core layer injection unit for 
press ?tting the core layer resin to the cavity part through a 
core layer passage, a skin layer injection unit for press ?tting 
the skin layer resin to the cavity part through a skin layer 
passage, and a passage opening and closing means for 
opening and closing the core layer passage. 

The resin passage for the core layer resin is blocked at the 
start of press ?tting of the skin layer resin, Whereby the core 
layer resin can be prevented from being included into the 
skin layer resin. Since only the press ?tting quantity of the 
core layer resin can be ?nely controlled by operating the 
resin passage for the core layer resin by the passage opening 
and closing means, the core layer resin can be press ?tted in 
a desired ratio to the skin layer resin in press ?tting. Thus, 
the core layer resin can be surely covered With the skin layer 
resin at the start of press ?tting and in the full term of press 
?tting. 
The above-mentioned multilayer injection molding 

machine further comprises the metal mold formed of a ?xed 
mold ?xed to a support member and a moving mold movable 
to the ?xed mold so as to form a cavity part by clamping 
With the ?xed mold, a connecting device body interposed 
betWeen the ?xed mold and the support member so as to ?x 
the ?xed mold to the support member, a resin passage means 
provided on the connecting device body and having the core 
layer passage and skin layer passage alloWing the cavity part 
to communicate With each injection unit, and the passage 
opening and closing means provided on the connecting 
device body. 

Thus, by matching the design speci?cations of the con 
necting device body and the resin passage means to an 
existing metal mold or injection molding machine, the 
existing metal mold or injection molding machine can be 
utiliZed as it is to form a multilayer injection molding 
machine. A multilayer injection molding machine for an 
optional number of layers can be thus provided While 
effectively utiliZing existing facility equipments, and the 
core layer resin can be surely covered With the skin layer 
resin at the start of press ?tting by the thus-obtained mul 
tilayer injection molding machine and in the full term of the 
press ?tting thereby. 

This invention further involves an injection molding 
method by a multilayer injection molding machine for 
forming a molded product having a core layer resin covered 
With a skin layer resin by press ?tting the core layer resin and 
skin layer resin from the core layer injection unit and the 
skin layer injection unit to a cavity formed Within the metal 
mold, respectively, and this injection molding method com 
prises a ?rst process of press ?tting the core layer resin 
together With the skin layer resin by opening a resin passage 
extending from the core layer injection unit to the cavity 
part, a second process of terminating the press ?tting of the 
core layer resin Within the press ?tting period of the skin 
layer resin and blocking the resin passage once, and a third 
process of opening the resin passage again for a prescribed 
time so that the skin layer resin ?oWs back to the resin 
passage. 
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4 
The skin layer resin is actively made to How back to the 

resin passage of the core layer resin, Whereby only the skin 
layer resin is leaded even When a slight leakage or a slippage 
of timing of opening occurs in the resin passage of the core 
layer resin at the start of the folloWing press ?tting of the 
skin layer resin, so that the core layer resin can be surely 
prevented from being included into the skin layer resin. 
Thus, the core layer resin can be more surely covered With 
the skin layer resin. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an enlarged sectional vieW of the essential part 
of an injection unit connecting device according to the 
present invention. 

FIG. 2 is a vieW illustrating the press ?tting state by each 
injection unit. 

FIG. 3 is a schematic structural vieW of a multilayer 
injection molding machine according to the present inven 
tion. 

FIG. 4 is a plane vieW of the injection unit connecting 
device. 

FIG. 5 is a cross-sectional vieW taken on line A—A of the 
injection unit connecting device in FIG. 4. 

FIG. 6 is a schematic structural vieW of a conventional 
multilayer injection molding machine. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

A preferred embodiment of the present invention is 
described in reference to FIG. 1 to FIG. 5. 

A multilayer injection molding machine according to this 
embodiment has a clamping base 1 and an injection unit 
placing base 2 as shoWn in FIG. 3. Support members 3a, 3b 
are provided vertically on both end parts of the clamping 
base 1, and bar-like guide members 4 are provided horiZon 
tally at each corner betWeen the support members 3a, 3b. A 
metal mold opening and closing cylinder 5 is provided on 
one support member 3a situated to the left in the draWing in 
such a manner that a cylinder rod 5a is opposed to the other 
support member 3b, and a guide engaging member 6 is 
provided on the top end of the cylinder rod 5a. The guide 
members 4 pierce through each corner part of the guide 
engaging member 6 in such a manner as to be slidable, and 
the guide engaging member 6 is moved along the guide 
members 4, thereby regulating the advancing and retreating 
direction of the cylinder rod 5a of the metal mold opening 
and closing cylinder 5. 
A moving mold 8 is provided on the guide engaging 

member 6 through a mold board 7. A?xed mold 9 connected 
to the back surface of an injection unit connecting device 10 
is opposed to the moving mold 8. The front surface circum 
ferential part of the injection unit connecting device 10 is 
?xed to the other support member 3b. Thus, the ?xed mold 
9 is laid in the state ?xed to the other support member 3b 
through the injection unit connecting device 10, and the 
moving mold 8 is brought into contact With the ?xed mold 
9 and clamped thereWith by the metal mold opening and 
closing cylinder 5, Whereby a cavity part 11 is formed in the 
inner part by the moving mold 8 and the ?xed mold 9. 
TWo kinds of resins formed of a core layer forming the 

inner part of a molded product and skin layer for covering 
the core layer are simultaneously press ?tted to the cavity 
part 11 through the injection unit connecting device 10. 
These resins may be differed in color or function, or a resin 
obtained by recovering and regenerating a molded product 
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may be used for the core layer. The resin for the core layer 
(core layer resin) and the resin for the skin layer (skin layer 
resin) are supplied from a core layer injection unit 12 and a 
skin layer injection unit 18, respectively. The core layer 
injection unit 12 is provided on a slide mechanism 14 ?xed 
onto the upper surface of the support member 3b. The slide 
mechanism 14 supports the core layer injection unit 12 in 
such a manner as to be capable of rising and falling so that 
the shaft center of the noZZle part 12a of the core layer 
injection unit 12 is orthogonal to the clamping direction, 
Whereby the noZZle part 12a of the core layer injection unit 
12 is brought into contact With the side surface of the 
injection unit connecting device 10 When the resin is sup 
plied to the cavity part 11. On the other hand, the skin layer 
injection unit 13 is provided on the injection unit placing 
base 2 in such a manner as to be capable of advancing and 
retreating so that the shaft center of the noZZle part 13a is 
parallel to the clamping direction, Whereby the noZZle part 
13a is brought into contact With the front surface of the 
injection unit connecting device 10 When the resin is sup 
plied to the cavity part 11. 

The injection unit connecting device 10 With Which the 
noZZle parts 12a, 13a are brought into contact has a metal 
mold connecting board 15 connected to the ?xed mold 9, 
and a ?xed board 16 ?xed to the support member 3b as 
shoWn in FIG. 5. The metal mold connecting board 15 and 
the ?xed board 16 are fastened together by a plurality of 
bolts 17 so as to be mutually opposed With a prescribed 
space as shoWn also in FIG. 4. A resin layer forming 
mechanism 18 for supplying both the resins While collecting 
so as to cover the circumference of the core layer resin With 
the skin layer resin is provided betWeen the metal mold 
connecting board 15 and the ?xed board 16 as shoWn in FIG. 
5. 

The resin layer forming mechanism 18 has a male-side 
laminate member 19, a female-side laminate member 20, a 
resin guide member 21, and a passage opening and closing 
member 22 as shoWn also in FIG. 1. The male-side laminate 
member 19 pierces through the center part of the ?xed board 
16, and is set so that the end part makes contact With the 
noZZle part 13a of the skin layer injection unit 13. Arecessed 
curved part 19ais formed on the male-side laminate member 
19 so as to make face contact With the tip part of the noZZle 
part 13a, and one end of a skin layer passage 19b for 
conducting the resin from the noZZle part 13a is opened in 
the center part (bottom part) of the recessed curved part 19a. 
The skin layer passage 19b is formed in such a manner as to 
be extended in the axial center direction of the male-side 
laminate member 19, then branched in a plurality of direc 
tions (for example, four directions) around the axial center, 
and opened in a plurality of positions on the other Wall 
surface. 
On the other side of the male-side laminate member 19 

Where the skin layer passage 19b is opened in a plurality of 
positions, a conical inclined protruding part 19c is formed. 
The skin layer passage 19b is opened in the inclined Wall 
surface of the inclined protruding part 19c. One end of a core 
layer passage 19d is opened in the top part of the inclined 
protruding part 19c, and the core layer passage 19d is 
formed in such a manner as to be extended in the axial center 
direction of the male-side laminate member 19 (the inclined 
protruding part 19c), then bent at a right angle in the center 
position betWeen the metal mold connecting board 15 and 
the ?xed board 16, passed betWeen the branched passages of 
the skin layer passage 19b, and opened in the side Wall 
surface. A closed passage 196 is alloWed to communicate 
With the bent part of the core layer passage 19d, and the 
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6 
closed passage 196 is formed so as to be opened in the side 
Wall surface opposite to the bending direction of the core 
layer passage 19d. 
The male-side laminate member 19 having the above 

mentioned structure is ?tted to the female-side laminate 
member 20. The female-side laminate member 20 pierces 
through the center part of the metal mold connecting board 
15, and one end of a collecting passage 20a is opened in the 
?xed mold 9-side end part of the femlae-side laminate 
member 20. The collecting passage 20a is formed in such a 
manner as to be extended toWard the inclined protruding part 
19c, then increased in aperture so as to keep a ?xed space Wit 
the inclined Wall surface of the inclined protruding part 19c, 
and blocked by the end surface of the male side laminated 
member 19. One-side ends of the core layer passage 20c and 
the closed passage 20b are opened to the side Wall of the 
female-side laminate member 20, and the other ends of the 
core layer passage 20c and the closed passage 20b are 
alloWed to communicate With the core layer passage 19d and 
closed passage 196 of the male-side laminate member 19. 
Thus, the core layer passage 20c, the core layer passage 19d 
after bending, the closed passage 19c, and the closed pas 
sage 20b are alloWed to mutually communicate, Whereby a 
linear through-hole is formed extending from the male-side 
laminate member 19 to the female-side laminate member 20 
in the right-angled direction to the clamping direction. 
A tubular resin guide member 21 is ?xed to one side Wall 

surface of the female-side laminate member 20 so as to 
communicate With the core layer passage 20c. The resin 
guide member 21 is formed so as to be extended from the 
center part on the female-side laminate member 20 side to its 
peripheral part betWeen the metal mold connecting board 15 
and the ?xed board 16, and an adapter member 23 is 
provided on the end part on the peripheral part side. The 
noZZle part 12a of the core layer injection unit 12 is brought 
into contact With this adapter member 23. 
On the other hand, a passage opening and closing member 

22, for example, formed of a hydraulic cylinder is formed on 
the other side Wall surface of the female-side laminate 
member 20. The passage opening and closing member 22 
has a blocking member 22a capable of protruding and 
recessing as shoWn in FIG. 1, and the block member 22a is 
inserted into the closed passages 20b, 196 in liquid-tight 
state. The passage opening and closing member 22 lays the 
core layer passage 19d into the blocked state in the bent part 
by protruding the blocking member 22a, and also lays the 
core layer passage 19d into the opened state by retreating the 
block member 22a. The tip part of the blocking member 22a 
has a curved surface corresponding to the curvature radius of 
the core layer passage 19d, so that the ?oWing resistance of 
the resin in the bent part is reduced When the core layer 
passage 19d is laid into the opened state. 
The operation of the multilayer injection molding 

machine in the above-mentioned structure is then illustrated. 

As shoWn in FIG. 3, When a single-layer injection mold 
ing machine comprising the metal mold opening cylinder 5 
and the molds 8, 9 set on the clamping base 1 through the 
support members 3a, 3b, and the skin layer injection unit 13 
set on the injection unit placing base 2 has been in existence 
already, the injection unit connecting device 10, the slide 
mechanism 14 and the core layer injection unit 12 are 
assembled to this injection molding machine When it is used 
as a multilayer injection molding machine for tWo layers. 

Namely, the injection unit connecting device 10 is ?xed to 
the support member 3b as shoWn in FIG. 5 by mounting the 
?xed board 16 on the support member 3b. The ?xed mold 9 
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is laid into the state ?xed to the support member 3b through 
the injection unit connecting device 10 by mounting the 
?xed mold 9 on the metal mold connecting board 15. 
Thereafter, the slide mechanism 14 is mounted on the upper 
end part of the support member 3b as shoWn in FIG. 3, and 
the core layer injection unit 12 is mounted on the slide 
mechanism 14, Whereby the multilayer injection molding 
machine for tWo layers is provided. 

Then, the core layer resin and the skin layer resin are put 
to hoppers not shoWn of the core layer injection unit 12 and 
the skin layer injection unit 13, respectively. The noZZle 
parts 12a, 13a of the core layer injection unit 12 and the skin 
layer injection unit 13 are brought into contact With the 
adapter member 23 and the male-side laminate member 19, 
respectively, as shoWn in FIG. 1, Whereby the preparation of 
injection molding is completed. 
When the start of injection molding is instructed by 

pressing a molding start button or the like not shoWn, the 
multilayer injection molding machine moves the moving 
mold 8 toWard the ?xed mold 9 by the metal mold opening 
and closing cylinder 5, and presses the moving mold 8 to the 
?xed mold 9 With a prescribed pressing force to clamp them. 
When the cavity part 11 is formed Within the molds 8, 9 by 
clamping, the skin layer resin is ?lled into the skin layer 
injection unit 13 and heated, and the skin layer resin laid in 
the fused state is discharged prior to the core layer resin. At 
this time, the core layer passage 19d is blocked by protrud 
ing the blocking member 22a of the passage opening and 
closing member 22 as shoWn by the tWo-dot chain line. 
Since the core layer passage 19d is thus perfectly blocked by 
the blocking member 22a, the core layer resin is never 
included into the discharged skin layer resin. 

The skin layer resin ?oWs into the skin layer passage 19b 
of the injection unit connecting device 10 through the noZZle 
part 13a, and advances While being branched in a plurality 
of directions in the skin layer passage 19b. The skin layer 
resin further advances in the skin layer passage 19b, Where 
if ?oWs out to the clearance betWeen the inclined protruding 
part 19c of them ale-side laminate member 19 and the 
collecting passage 20a of the female-side laminate member 
20, and ?oWs toWard the ?xed mold 9 While perfectly 
covering the inclined Wall surface of the inclined protruding 
part 19c. 
On the other hand, the blocking member 22a of the 

passage opening and closing member 22 is retreated When a 
prescribed Waiting time passed after the skin layer resin is 
discharged, Whereby the core layer passage 19d is laid into 
the opened state. The core layer resin is ?lled in the core 
layer injection unit 12 and heated, and the core layer resin 
laid into the fused state is discharged. Although the injecting 
pressure of the core layer resin is set loWer than the injecting 
pressure of the skin layer resin in this embodiment, it is 
varied depending on molded products, and may have the 
reverse pressure relation. 

The core layer resin ?oWs into the core layer passages 
20c, 19c of the female-side laminate member 20 and the 
male-side laminate member 19 through the resin guide 
member 21, and ?oWs out from the tip part of the inclined 
protruding part 19c after the advancing direction is turned by 
the blocking member 22a. At this time, the skin layerresin 
discharged in advance is collected in the top part of the 
inclined protruding part 19c along the inclined Wall surface 
of the inclined protruding part 19c. Thus, the core layer resin 
?oWing out through the tip part of the inclined protruding 
part 19c is passed through the collecting passage 20a 
together With the skin layer resin While its circumference is 
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8 
perfectly covered With the skin layer resin, and press ?tted 
into the cavity part 11 of the ?xed mold 9. 

In the press ?tting of the skin layer resin and the core layer 
resin, the injection of the core layer resin is terminated prior 
to the injection of the skin layer resin as shoWn in FIG. 2, 
and the core layer passage 19d is blocked by advancing the 
blocking member 22a to the passage opening and closing 
member 22. Thereafter, the core layer passage 19d if opened 
by retreating the blocking member 22a to the passage 
opening and closing member 22 in the pressure holding 
period of the skin layer resin, Whereby the skin layer resin 
present in the collecting passage 20a is made to How back 
to the core layer passages 19d, 20c. After the lapse of a time 
possibly necessary to ?ll the core layer passage 19d, 20c 
With a sufficient quantity of the skin layer resin ,the core 
layer passage 19d is blocked by advancing the blocking 
member 22a. 
The skin layer resin and the core layer resin are press 

?tted in a prescribed quantity unit in this Way, and the 
injection molding machine is laid into Waiting state When 
one injection molding is completed, and repeats a series of 
operations described above again When the start of the 
folloWing injection molding is instructed. Since only the 
skin layer resin is present in the core layer passage 19d 
blocked by the blocking member 22a, press ?tting can be 
performed While surely preventing the inclusion of the core 
layer resin into the skin layer resin in the initial state of press 
?tting in the folloWing injection molding. 
As described above, the injection unit connecting device 

10 of this embodiment, Which is to form a multilayer 
injection molding machine capable of press ?tting resins 
from the core layer injection unit 12 and the skin layer 
injection unit 13 to the cavity part 11 formed by pressing and 
clamping the moving mold 8 to the ?xed mold 9 ?xed to the 
support member 3b, respectively, as shoWn in FIG. 3, 
comprises a connecting device body (the metal mold con 
necting board 15, the ?xed board 16), and a resin passage 
means (the male-side laminate member 19, the female-side 
laminate member 20, the resin guide member 21) provided 
on the connecting device body and having a plurality of resin 
passages (the skin layer passage 19b, the core layer passage 
19d, and the like) alloWing the cavity part 11 to communi 
cate With each injection unit 12, 13. 

In this embodiment, the multilayer injection molding 
machine having tWo injection units formed of the core layer 
injection unit 12 and the skin layer injection unit 13 Was 
used for illustration. The present invention is not limited to 
this structure, but a multilayer injection molding machine 
having three or more injection units can be used by using the 
number passages in the male-side laminate member 19 and 
the female-side laminate member 20. The injection unit 
connecting device 10 is desirably provided on the ?xed mold 
9 or the moving mold 8 in advance. 

Since then umber of the injection units 12, 13 can be 
optionally changed by changing the number of passages of 
the core layer passage 19d and the like of the injection unit 
connecting device 10, a multilayer injection molding 
machine capable of forming a molded product having an 
optional number of layers can be easily provided. By match 
ing the design speci?cations of the metal connecting board 
15, the male side laminated member 19 and the like to the 
existing ?xed mold 9 or injection molding machine, the 
existing ?xed mold 9 or injection molding machine can be 
used as it is to form a multilayer injection molding machine. 
Thus, the multilayer injection molding machine can be 
provided While effectively utiliZing the existing facility 
equipments. 
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Further, since the ?xation of the mold 9 to the support 
member 3b is completed simultaneously With the mounting 
of the injection unit connecting device 10 by interposing the 
connecting device body betWeen the ?xed mold 9 and the 
support member 3b, the multilayer injection molding 
machine can be more easily provided. 

The resin passage means (the male-side laminate member 
19, the female-side laminate member 20, the resin guide 
member 21) of the injection unit connecting device 10 in this 
embodiment has, as shoWn in FIG. 1, the skin layer passage 
19b (?rst resin passage) formed in the clamping direction of 
the molds 8, 9 and the core layer passages 19d, 20c (second 
resin passage) formed in the direction orthogonal to the 
clamping direction. The forming direction of the second 
resin passage such as the core layer passage 20c or the like 
is not needed to be set to the direction orthogonal to the 
clamping direction, and may be a direction crossing at an 
optional angle, for example, in vertical direction or horiZon 
tal direction. 

According to the equipment layout around the skin layer 
injection unit 13 to be connected to the skin layer passage 
19b (?rst resin passage), the core layer passage 20c or he like 
(second resin passage) can be determined toWard a setting 
space having, for example, a vertical or horiZontal room. 
Thus, an existing injection molding machine can be changed 
to a multilayer injection molding machine for an optional 
number of layers Without moving the existing facility equip 
ments. 

The injection unit connecting device 10 of this embodi 
ment also comprises the passage opening and closing mem 
ber 22 (passage opening and closing means) capable of 
opening and closing the core layer passage 19d. The passage 
opening and closing means may be constituted so as to open 
and close the skin layer passage 19b as occasion demands, 
in addition to the opening and closing of the core layer 
passage 19d. Although the passage opening and closing 
member 22 is formed of a hydraulic cylinder in this 
embodiment, any mechanism capable of advancing and 
retreating the blocking member 22a such as air cylinder, 
screW driving or link mechanism, or the like can be adapted. 
Since the opening and closing timing of the skin layer 
passage 19b can be optionally set by the passage opening 
and closing member 22, the timings of start and termination 
of press ?tting to the cavity part of each resin can be 
optionally set, and resin leakage can be also surely pre 
vented. 

The multilayer injection molding machine of this embodi 
ment comprises, as shoWn in FIG. 3, the injection unit 
connecting device 10 integrated thereto so as to provide the 
core layer injection unit 12 arranged in the closing direction 
and the skin layer injection unit 13 arranged in the direction 
orthogonal to the closing direction. Thus, a multilayer inj ec 
tion molding machine having each injection unit 12, 13 
arranged in the least obstructive orthogonal direction is 
provided. In this embodiment, a vertical arrangement struc 
ture in Which the core layer injection unit 12 is arranged 
above the injection unit connecting device 10 is used for 
illustration, but a horiZontal arrangement structure in Which 
the core layer injection unit 12 is arranged on the side of the 
injection unit connecting device 10 may be also adapted. 
Further, instead of the horiZontal type clamping part 
(clamping direction) in this embodiment, vertical type also 
can be adapted. 

Since the multilayer injection molding machine of this 
embodiment is formed by integrating the injection unit 
connecting device 10 into a single-layer injection molding 
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10 
machine having the skin layer injection unit 13 so as to 
provide it With the core layer injection unit 12, the intro 
duction cost can be reduced. 

The multilayer injection molding machine of this 
embodiment, Which is to form a molded product having the 
core layer resin covered With the skin layer resin by press 
?tting the core layer resin and the skin layer resin from the 
core layer injection unit 12 and the skin layer injection unit 
13 to the cavity part 11 formed Within the metal molds 8, 9, 
respectively, further comprises the passage opening and 
closing member 22 (passage opening and closing means) for 
opening and closing the core layer passage 19d (resin 
passage) extending from the core layer injection unit 12 to 
the cavity part 11. Although the passage opening and closing 
member 22 is formed of a hydraulic cylinder in this 
embodiment, a structure capable of advancing and retreating 
the blocking member 22a such as air cylinder, screW driving 
or link mechanism, or the like may be adapted. 

Thus, the core layer resin can be prevented from being 
included into the skin layer resin by blocking the core layer 
passage 19d at the start of press ?tting of the skin layer resin. 
Since only the press ?tting quantity of the core layer resin 
can be ?nely controlled by regulating the advancing quantity 
of the blocking member 22a, the core layer resin can be 
press ?tted in a desired ratio to the skin layer resin. Thus, the 
core layer resin can be surely covered With the skin layer 
resin at the start of press ?tting and in the full term of press 
?tting. 
The injection molding method of this embodiment com 

prises press ?tting the core layer resin together With the skin 
layer resin by the opening of the core layer passage 19d (?rst 
process); opening the core layer passage 19d to start the 
press ?tting, terminating the press ?tting of the core layer 
resin Within the press ?tting period of the skin layer resin, 
and blocking the passage once (second process); and open 
ing the core layer passage 19d again for a prescribed time so 
that the skin layer resin ?oWs back to the core layer passage 
19d (third process). The core layer passage 19d is opened in 
the pressure holding during the press ?tting period as shoWn 
in FIG. 2 in this embodiment, but the core layer passage 19d 
may be opened for a prescribed time in the injection of the 
skin layer resin Without being limited by this. 
The skin layer resin is actively made to How back to the 

core layer passage 19d after the completion of press ?tting 
of the core layer resin, Whereby the core layer resin can be 
surely prevented from being included into the skin layer 
resin even if a slight leakage or a slippage of opening timing 
occurs in the core layer passage 19d at the start of the 
folloWing press ?tting of the skin layer resin. Thus, the core 
layer resin can be more surely covered With the skin layer 
resin. 

Although the present invention has been described in its 
preferred embodiments, it is to be understood that the 
invention is not limited thereto and that various changes and 
modi?cations may be made Without departing from the spirit 
and scope of the invention. 
What is claimed is: 
1. An injection unit connecting device for a multilayer 

injection molding machine, said connecting device being 
con?gured to supply a plurality of resins from a plurality of 
injection units to a cavity inside a mold, said connecting 
device including a body member having resin passages 
coupled to the cavity through either a body member central 
outlet or a body member surrounding gap and to each 
injecting unit through a central passage portion resin receiv 
ing opening or through surrounding passage portion resin 
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receiving openings arranged adjacent to each other, Wherein 
a central passage portion of one of said resin passages 
eXtends in a ?rst straight line direction from the central 
passage portion resin receiving opening to a central passage 
portion outlet opening communicating With the body mem 
ber central outlet and Wherein surrounding passage portions 
of the remaining resin passages eXtend outWardly in straight 
line directions different from each other and different from 
the ?rst straight line direction to surrounding passage outlet 
openings communicating With the body member surround 
ing gap from the surrounding passage portion resin receiving 
opening. 

2. The injection unit connecting device as de?ned in claim 
1, Wherein the mold comprises a ?Xed mold member ?Xed 
to a support member and a movable mold member Which is 
movable relative to the ?Xed mold member so as to form the 
cavity by a clamping together of the ?Xed mold member and 
the movable mold member, Wherein the body member is 
interposed betWeen the ?Xed mold member and the support 
member so as to ?X the ?Xed mold member to the support 
member. 

3. The injection unit connecting device as de?ned in claim 
1, Wherein the ?rst straight line direction is a direction of 
movement for the movable mold member. 

4. The injection unit connecting device as de?ned in claim 
1, Wherein the central passage portion resin receiving open 
ing is opened and closed by a movable member. 

5. The injection unit connecting device as claimed in 
claim 1, Wherein the injection unit connecting device is 
integrated into a multilayer injection molding machine hav 
ing at least one injection unit arranged in the ?rst straight 
line direction and at least one other injection unit arranged 
in a second straight line direction orthogonal to the ?rst 
straight line direction. 

6. The injection unit connecting device as de?ned in claim 
1, Wherein the injection unit connecting device is integrated 
into an injection molding machine con?gured to form 
molded product having a core resin layer surrounded by a 
skin resin layer. 

7. The injection unit connecting device as de?ned in claim 
1, Wherein the body member is preliminarily provided on the 
mold. 

8. A multilayer injection molding machine for forming a 
molded product having a core layer resin covered With a skin 
layer resin, comprising: 
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a mold having a cavity; 

a core layer resin injection unit con?gured to press ?t the 
core layer resin into the cavity through a central pas 
sage portion in a connecting body member, said central 
passage portion extending in a ?rst straight line direc 
tion from a core layer resin receiving opening to a 
central outlet opening communicating With a central 
opening in the connecting body member coupled to the 
cavity; 

a skin layer resin injection unit con?gured to press ?t the 
skin layer resin into the cavity through surrounding 
passage portions extending outWardly from adjacent 
skin layer resin receiving openings in straight line 
directions different from each other and different from 
the ?rst straight line direction to surrounding passage 
outlet openings communicating With a gap formed in 
the connecting body member surrounding the central 
opening in the connecting body, said gap also being 
coupled to the cavity; and 

a central passage portion opening and closing member 
con?gured to open and close the core layer resin 
receiving opening in the central passage portion. 

9. The multilayer injection molding machine as de?ned in 
claim 8, Wherein the mold comprises a ?Xed mold member 
?Xed to a support member and a movable mold member 
con?gured to be movable relative to the ?Xed mold member 
to form the cavity by clamping the movable mold member 
to the ?Xed mold member and the connecting body member 
is interposed betWeen the ?Xed mold member and the 
support member so as to ?X the ?Xed mold member to the 
support member, said connecting body member further 
including the opening and closing member. 

10. The multilayer injection molding machine as de?ned 
in claim 9, Wherein the surrounding passage portions are 
formed in directions crossing a direction in Which the 
movable member moves. 

11. The multilayer injection molding machine as de?ned 
in claim 9, Wherein one of the core layer resin injection unit 
or the skin layer resin injection unit is arranged in a direction 
orthogonal to a direction in Which the moving member 
moves. 


